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Main objectives of WP2

Implementation of bias corrected seasonal predictions
Monthly production of seasonal predictions

Deployment of the operational weather forecast events system (e.g.
for extremes)

Production of decadal projections for the 3 different regions
considered in the project

Implementation of calibrated models for the prediction of plant
phenology and yield.

Implementation of calibrated irrgiation models for the prediction of
annual water requirements.

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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Gantt Diagram of WP2. What have we done?
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This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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Gantt Diagram of WP2
Milestone 2.2: Availability of
seasonal forecast simulations for the
diagnostic case of study (BSC) Yoo 2
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7126 report (BSC)
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This project has received funding from the European Union's Horizon p a
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Gantt Diagram of WP2

Mo1

Milestone 2.1: Availability of weather |
forecast information for the 3 demo-

sites (METEOSIM)

Year 2

r13 IM14 [M15 [M16 [M17 [M18 [M19 [M20 [M21 [M22 [Mm23 [m24
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Gantt Diagram of WP2

Milestone 2.3: Availability of calibrated |
phenological and irrigation requirement |
1 models for the different demo zones

and cultivars (IRTA)

Year 2

3 [M14 [M15 [M16 [M17 [M18 [M19 [M20 [m21 [M22 [M23 [m24

No 730253.
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2.6 Deliverable 2.3: Report on the
performance of the
2017 phenological model (IRTA) 2019
This project has received funding from the European Union's Horizon Page 6
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Gantt Diagram of WP2

Milestone  2.3:  Availability ofH Yeor 2

Mo1
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requirement models for the different
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Deliverable 2.4: Report on the |
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Gantt Diagram of WP2

Year 1

Year 2
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122 Milestone 2.4: Real-time seasonal-
723 phenological forecast simulations
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Gantt Diagram of WP2
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Gantt Diagram of WP2. What we have to do?

Year 2 Year 3
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26 ® time applications (BSC) o2 |
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Seasonal / Meteorological ( =

Tmax, Tmin, precipitation, %)
humidity, radiation, wind speed SIM E o
nd-users empirical
models
Phenological and !35;!.
. . .
irrigation models _— ' .
- Loporniu
Outcomes: -3
 Critical phenological events SYMINGTON
> (Bloom, Berry et, veraison and harvest) Jarily & states
« Wine alcoholic category .
« Water demand ustroberording
« Extreme events
[ !
> Integrated assessment

VISCA project webpage:
http://visca.eu/

This project has received funding from the European Union's Horizon

i i Page 11
2020 research and innovation programme under grant agreement 5
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Status of BSC tasks

Completed

* Verification of raw model (ECMWF System 4 and ECMWF System 5) against
reanalysis (JRA55)

— Performed globally (monthly / 3-monthly) for Tmax, Tmin, Tmean and precip
* Fair Ranked Probability Skill Score
* Fair Continuous Ranked Probability Skill Score
* Ensemble Mean Correlation
* Reliability diagrams

* Verification of raw model (ECMWF System 5) against demo-site observations

(Ataide, Raimat and Mirabella)

—  Performed globally (monthly / 3-monthly) for Tmax, Tmin, Tmean and precip
* Fair Ranked Probability Skill Score
* Fair Continuous Ranked Probability Skill Score
* Ensemble Mean Correlation
* Reliability diagrams

This project has received funding from the European Union's Horizon

. . 1%t Technical Meeting Page 12
2020 research and innovation programme under grant agreement
No 730253. 13/12/18
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Status of BSC tasks

Completed

e Bias correction
— Performed globally (monthly / 3-monthly) for ECMWF System5 and JRA55

* Calibration
* Simple bias correction

* Verification of bias-corrected model (ECMWF System 5) against

reanalysis (JRA55)

— Performed globally (monthly / 3-monthly) for Tmax, Tmin, Tmean and precip
* Fair Ranked Probability Skill Score
* Fair Continuous Ranked Probability Skill Score
*  Ensemble Mean Correlation
* Reliability diagrams

This project has received funding from the European Union's Horizon

. . 15t Technical Meeting Page 13
2020 research and innovation programme under grant agreement
No 730253. 13/12/18
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Status of BSC tasks

Completed

* Operational implementation of bias-corrected System 5

forecasts

— Performed globally (monthly / 3-monthly) for ECMWF System5
and JRAS5
* Calibrated
* Verified with the Fair Ranked Probability Skill Score

— Performed at each demo-site (monthly basis for tas and prlr)

* Downscaled (calibrated)
* Verified with the Fair Ranked Probability Skill Score

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.

1st Technical Meeting Page 14
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Results achieved

JAS / tas / System 5 Ens-mean correalation /

Chrmavd Natrnc 1At livianan /1 1001 "N CC

. JAS / tas / System 5 — System 4 ens. Mean
orrealation / Start Date: 1st June / 1981-2015

This project has received funding from the European Union's Horizon

2020 research and innovation programme under grant agreement
No 730253. 13/12/18

1t Technical Meeting Page 15
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Results achieved

JAS / tas / System 5 Ens-mean correalation /
Start Date: 1st June / 1981-2015

J{\S / prir / System 5 — System 4 ens. Mean
orrealation / Start Date 1st June / 1981-2015

|

This project has received funding from the European Union's Horizon

. . 15t Technical Meeting Page 16
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Results achieved

JAS / ECMWEF System 5/ FRPSS / Start Date: 1st June /
1981-2015

Precipitation

This project has received funding from the European Union's Horizon

1st Technical Meetin P 17
2020 research and innovation programme under grant agreement & ase
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Results achieved

JAS / Calibrated ECMWF System 5 / CFRPSS / Start Date:
1st June / 1981-2015
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Results achieved

Table 1. Ensemble mean correlation, FRPSS and FCRPSS for raw and calibrated predictions for JAS
(start date on 1% of June against each of the three demo-sites: Raimat (Codorniu), Quinta do Ataide
(Symington) and Mirabella-Eclano (Mastroberardino).

[+
Ens. Mean Correlation FRPSS
Raw Downscaled Raw Downscaled
Tm Prc Tm Prc Tm Prc Tm Prc
Raimat 0.20 0.20 0.17 0.05 -0.09 0.04 -0.02 -0.01
Q:';t: do 0.45 0.21 0.43 -0.03 0.10 0.06 0.10 -0.01
v l: : CFRPSS
wabella- | 937 | -012 | -032 | 012 | -042 | -0.07 | -0.05 | -0.08 Raw Downscaled
Eclano
Tm Prc Tm Prc
Raimat -0.14 | -0.46 | -0.05 | -0.46
Quinta do
0.08 -0.61 0.02 -0.60
Ataide
Mirabella- | 56 | 053 | -048 | -052
Eclano
This project has received funding from the European Union's Horizon 1t Technical Meetin p 19
2020 research and innovation programme under grant agreement & 13/algze /18

No 730253.




TR

4

o,
g [ ) . . . . B:";ilc‘:: utin
VISCAS, Vineyards Integrated Smart Climate Application g"f”d‘s"’

Next steps

* End of perfect-prognosis analog downscaling
application. Verification.

* Verification and bias correction of MeteoFrance
System 5 and GLOSEA 5 (MetOffice)

* Multi-model construction and verification.

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.

1st Technical Meeting Page 20
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Raul Marcos-Matamoros
raul.marcos@bsc.es

WWW.Visca.eu

This project has received funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement No 730253.
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TASK 2.2
Operational weather
forecast extreme events
system

2nd General Meeting
Napoli, 2018 Dec 10t — 12th

Ignasi Porras
iporras@meteosim. com

W This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 730253.
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T2.2 — Summary of the task

* Main objectives of the task:
e Develop and supply weather forecast services:
e Short-term forecast: up to 48 h.
* Medium-term forecast: up to 240 h.

e Delivery date:
e Month #12 (Jun 2018)

e Main use:
*  Minimize risks related to coming weather extreme events.
e  Planning short-term and mid-term vineyards activities.

e Task status:

e  Short-term operational system [COMPLETED]

e  Mid-term operational system [COMPLETED]

e  Operational Raimat weather station data. [COMPLETED]

e D2.2. Report on weather forecast extreme events (M12). [COMPLETED]

e  Short-term model bias reduction improvement. [ ]

o Update D2.2. (M24). [NOT STARTED]
This project has received furzding from the European Union's Horizon Page 23
2020 research and innovation programme under grant agreement 13/12/18

No 730253.
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T2.2 — Results achieved
2018 l 2019
|
5 6 7 8 9 10 11 12 — 1 2 3 4 5
|
MAY JUN JUL AUG SEP OoCT NOV DEC I JAN FEB MAR APR MAY
L Y J \ J

e Short Term Forecast:

e Configuration domains schema for the 3 demo-areas.
* JSON short-term data.
e Operational system.

* Mid-Term Forecast:

e GEFS data operational download.

* Post-process -> Fractions of models that falls in each bin.

* JSON mid-term data.
e Operational system.

e Raimat weather station:

* Send data operationally to Meteosim’s FTP.

1
e Short-term model bias reduction :
* Best WRF model configuration.

* WRF Data Assimilation System (data
from satellites, METAR, RAOB and weather
stations)
* Background Error Covariance.

e Update D2.2.

This project has received funding from the European Union's Horizon

2020 research and innovation programme under grant agreement
No 730253.

Page 24
13/12/18
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T2.2 — Short-term obtaining dataset

*  Model data:
*  Weather Research & Forecasting (WRF-ARW).
e 1km horizontal resolution.
* 48h forecasting length.

WRF Modeling System Flow Chart

* 2 updates per day: 00 and 12 UTC. LExemal o procassing WA Model Processing
Y Visualization
e Deterministic forecasting. g d A
Alternative
Obs Data 'd?:'"m::v VAPOR
onventional I = Supetoed; LES
e I | e NoL
1 N ARWpost
OBSGRID WRFDA B

WRF
Terrestrial

[

Data
WPP
—1 (GrADS/
*  Variables: Wes  [—»| REAL e
*  Temperature. MET
.. . Gridded Data:
* Precipitation. i
. o Je AGRMET(soil
* Relative humidity.
*  Wind speed.
* Global radiation.
e This project has rece!ved furfdmg from the European Union's Horizon 1st General Meeting Page 25
* 2020 research and innovation programme under grant agreement
No 730253. 13/12/18
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T2.2 — Results short-term — Raimat fcst

2 m Temperature - Raimat demo-area

T2 (K)

<HE
2816 2839 2863 288, 6 290,9 293, 2

Data Min = 281.6, Max = 293,2

This project has received funding from the European Union's Horizon

P 2
2020 research and innovation programme under grant agreement age 26
No 730253. 13/12/18
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T2.2 — Results short-term — Mastroberardino fcst

2 m Temperature - Mastroberardino demo-area

fﬁ

T2 (K)

275,2 277,8 280,4 283,0 285,6 288,1
Data Min = 275,2, Max = 288,1

This project has received funding from the European Union's Horizon

P 27
2020 research and innovation programme under grant agreement age
No 730253. 13/12/18
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T2.2 — Results short-term — Symington fcst

2 m Temperature - Symington demo-area

T2 (K)

280,1 281,9 283,7 285,5 287,3 289,1

Data Min = 280,1, Max = 2891

This project has received funding from the European Union's Horizon

P 2
2020 research and innovation programme under grant agreement age 28
No 730253. 13/12/18




)
VISC Ko Vineyards Integrated Smart Climate Application

T2.2 — Mid-term obtaining dataset

*  Model data:
* Global Ensemble Forecasting System (GEFS).
* 0,5 deg horizontal resolution.
e 240h forecasting length.
* 2 updates per day: 00 and 12 UTC.

* Probabilistic forecasting. \ x x

*  Variables:
*  Temperature.
*  Maximum temperature.
*  Minimum temperature.
* Precipitation. 4
* Relative humidity, Initial condition Forecast time Forecast
*  Wind speed.
* Global radiation.

Temperature

S

This project has received funding from the European Union's Horizon

Page 2
2020 research and innovation programme under grant agreement ge 29
No 730253. 13/12/18
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T2.2 — Results mid-term
Europe level Demo-site time series level

MEMBER valid_date T2M RH2M WSPD10M PREC DSWRF LON LAT COMPANY
01 2018120600 100 78 2.8 0.0 O 0.5074241.6625 Codorniu

01 2018120603 9.1 70 3.2 0.0 O 0.50742 41.6625 Codorniu

01 2018120606 84 73 3.0 0.0 O 0.50742 41.6625 Codorniu

01 2018120609 109 68 3.0 0.0 60 0.50742 41.6625 Codorniu

01 2018120612 154 60 5.8 0.0 210 0.5074241.6625 Codorniu

01 2018120600 6.2 81 0.8 0.0 O 14.9814 41.0615 Mastroberardino
01 2018120603 6.3 77 0.3 0.0 O 14.981441.0615 Mastroberardino
01 2018120606 7.0 79 1.2 0.0 O 14.981441.0615 Mastroberardino
01 2018120609 11.4 70 2.8 0.0 140 14.981441.0615 Mastroberardino
01 2018120612 13.7 57 3.6 0.0 280 14.981441.0615 Mastroberardino
" 01 2018120600 6.7 94 05 0.0 O -7.109141.2484 Symington

.~ 01 2018120603 6.5 95 0.9 00 0 -7.109141.2484 Symington

' 01 2018120606 5.9 96 1.0 0.0 O -7.1091 41.2484 Symington

e 2018120609 8.8 97 0.8 0.0 30 -7.1091 41.2484 Symington

©o " 01 2018120612 145 71 1.5 0.0 180 -7.1091 41.2484 Symington

2 metre temperature
units degree_Celsius

time. 2018-02-20T00:00:00.

bins 11086420246
bin_fraction 1000000000850

mean 5.2745041847229

+Add (J show styte properties g
row |

Properties info

CICHl Cancel © Delete feature

Italig,
{Espania Roma

ortugal

el SN — — o~

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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T2.2 — Next steps
2019
1 2 3 4 5
JAN FEB MAR APR MAY

WRF-Var in the WRF Modeling System

. . WRF
e Short-term model bias reduction : Backeround | X 5
. . Prepr ing old-start an yeling run
 Best WRF model configuration. (WS realene)| oo e Cycling

* WRF Data Assimilation System (data

from satellites, METAR, RAOB and weather Update
. = AR
stations) LUy ey

WREF Forecast

» Background Error Covariance. S~
Background Namelist.in;l;
o U pdate D2.2. Calirlrl:ion B (See lecture by Hui Shao)

= This project has received funding from the European Union's Horizon
» 2020 research and innovation programme under grant agreement
No 730253.

*
*
*
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Technical Meeting
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Researcher
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This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 730253.
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Task’s objectives

* Task 2.3

— Development and implementation of:

* A model to predict bud break

* A model to predict the different phenological stages (from bloom
to veraison)

* A model to predict harvest
* A model to predict the leaf fall

° Task 2.4

— Development and implementation of:
* A model to estimate future irrigation needs

This project has received funding from the European Union's Horizon

2020 research and innovation programme under grant agreement Page 34
No 730253. 13/12/18
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VISC A‘ Vineyards Integrated Smart Climate Application l]

Task’s objectives

* Task 2.3

— Development and implementation of

* A model to predict bud break

* A model to predict the different phenological stages (from bloom
to veraison)

° Task 2.4

— Development and implementation of
* A model to estimate future irrigation needs

This project has received funding from the European Union's Horizon

2020 research and innovation programme under grant agreement Page 35
No 730253. 13/12/18




i85 IRIA

Vi ds Int ted S t Climate Applicati EEEE![IEEEEEI!
V|SCAO ineyards Integrated Smart Climate Application B

Task’s objectives

Weather Forecasts
(BSC & MeteoSim)

Run Provide
IRTA & UNAP recommendations
models to the end users

This project has received funding from the European Union's Horizon

P
2020 research and innovation programme under grant agreement age 36
No 730253. 13/12/18
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Presentation Index
a) What have we done
b) Where are we
c) Future work
2020 researeh and Innovation programme unier grant dgreement Toge 37

No 730253.
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What have we done

* First approach.

— Bud Break ====) BRIN (Garcia de Cortazar-Atauri et al, 2009)
— Phenology =)  Berry model (Parker et al, 2011)

— Irrigation o)  VSIM (Williams & Ayars, 2005)

This project has received funding from the European Union's Horizon

Page
2020 research and innovation programme under grant agreement ge 38
No 730253. 13/12/18
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What have we done

Bud break
Seasonal weather
and
forecasts
Phenology model
Temperature Temperature
Monthly Basis Daily Basis

This project has received funding from the European Union's Horizon

P
2020 research and innovation programme under grant agreement age 39
No 730253. 13/12/18
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VISC A‘ Vineyards Integrated Smart Climate Application mzﬂmnmm

| AGROALIMENTARIES |

What have we done

Bud break
Seasonal weather
and
forecasts
Phenology model
Data accommodation

Temperature Temperature
Monthly Basis Daily Basis

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.

Page 40
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Vineyards Integrated Smart Climate Application EEEE!I]EEHIEEBH
VISCA. y g pp | AGROALIMENTARIES |

What have we done

* VSIM (Irrigation needs)

— Specific to California varieties and conditions

— Unit issues

This project has received funding from the European Union's Horizon

Page 41
2020 research and innovation programme under grant agreement g
No 730253. 13/12/18




95 IRIA

Vineyards Integrated Smart Climate Application mzﬁmnm
VISCA. y g pp | AGROALIMENTARIES |

What have we done

IRRIGATION NEEDS

a
N

Development of a custom irrigation model for VISCA

This project has received funding from the European Union's Horizon

P 42
2020 research and innovation programme under grant agreement age
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Predicted DOY

VISCA‘

Vineyards Integrated Smart Climate Application

IRIA

EEEH][IEEHIEEEH
[ AGROALIMENTARIES |

Where are we

Tempranillo

Tempranillo

300 1 @ Forecasted Bud break R Control R
® Real Bud break ’/ 350 1 CFI o //
A CFIl el
2501 < 300 + CFIl e
,"’ "1’
rd
200 1 ~ 250 A el
’ S e
”
- ®
'.»’ S 200 - /.‘"
150 , o .
L © o’
et D 150 A ad
100 - {" * i
’ 4 s
o 100 P
l, ”
50 A . ’
’I 50 - ’/
I’ ,/
I’ rd
04 -~ 0 -
0 50 100 150 200 250 300 50 100 150 200 250 300 350
Observed DOY Observed DOY
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VISC A‘ Vineyards Integrated Smart Climate Application EEEIE![IEEHIMED

ENTENE

Where are we

DOY

Tempranillo (start month May) 240 - Chardonnay Control (start month May)
275 - ® Real Phenology ® Real Phenology
220 1 [}
250 A (-]
200 A
225 A
= 180
o 2] ==
175 140 | ——
*
1507 % 120 1
125 1 100 -
100 + 80 1 S —
T T T T T T T T
BudBreak Bloom Fruitset Veraison BudBreak Bloom Fruitset Veraison

This project has received funding from the European Union's Horizon
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DOY

Vineyards Integrated Smart Climate Application

IRIA

EEEIE][IEEHIEEEII
[ AGROALIMENTARIES |

Where are we

Touriga Nacional Control (start month May)

TourigaNacional Control (start month July)

® Real Phenology ® Real Phenology
250 A é 300 -
o
200 +
250 A
i =
150 —_—— . ——
8 200 A
100 A —_——
s
150 A
50 4 —-
0 1 100 { —a—
BudBreak Bloom Fruitset Veraison BudBreak Bloom Fruitset Veraison
x s This project has received funding from the European Union's Horizon Page 45
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VISC Ko Vineyards Integrated Smart Climate Application [RECERCA | 1| TECNOLOGIA |

Where are we

—— Predicted
—— Observed

70+

60

50 1

SWD

301

20 1

101

0_

2018-05-17 2018-05-31 2018-06-14 2018-06-28 2018-07-12 2018-07-26 2018-08-09 2018-08-23
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VISC A” Vineyards Integrated Smart Climate Application [RECERCA | 1| TECNOLOGIA |
° AGROALIMENTARIES

Where are we

101 —— Predicted
—— Observed

0.8 1

0.6 1

SWD

0.4 1

0.2 1

0.0 1

2018-05-17 2018-05-31 2018-06-14 2018-06-28 2018-07-12 2018-07-26 2018-08-09 2018-08-23
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VISC A’ Vineyards Integrated Smart Climate Application mnﬁmm
| AGROALIMENTARIES |
Tempranillo NO CF RDI
164 — Potential ET - Raln
—— Actual ET
I |[rrigation r35
14 4
-30
12 1
-25 =
,; 10 T ©
g 3
S -
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VISC A’o’ Vineyards Integrated Smart Climate Application [RECERCA | 1| TECNOLOGIA |

Where are we

Touriga Nacional NO CF 30

40
—— Potential ET
— Actual ET
121 BB Irrigation L 35
10 1 -30
25 >
S 8 S
: £
g HEl Rain 20 E
i £
©
r15 o
" ﬂ
10
\
2 4
\ | 5
N A i o, LR |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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VISC A’ Vineyards Integrated Smart Climate Application

Future Work

Improving Model Response to Crop Forcing

Tempranillo CFl (start month May) Touriga Nacional CFIl (start month May)
3007 o Real Phenology ® Real Phenology ®
o 250 =
250 A
——. o
° 200 +
200 - ® S —
R
150 A
§ 150 - §
100 - 100 1
50 50
0 04
BudBreak Bloom Fruitset Veraison BudBreak Bloom Fruitset Veraison
o This project has received funding from the European Union's Horizon Page 50
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VISC Ko Vineyards Integrated Smart Climate Application RECERCA | 1] TECNOLOGIA |
°

Future Work

To compare crop coefficients values for Touriga
Nacional and Aglianico to tune irrigation needs

This project has received funding from the European Union's Horizon

P 1
2020 research and innovation programme under grant agreement age 3
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VISCA‘

VINEYARDS INTEGRATED
SMART CLIMATE APPLICATION

Thank you for you Attention!

Omar Garcia
omar.garcia@irta.cat

WWW.Visca.eu

This project has received funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement No 730253.
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VINEYARDS INTEGRATED
SMART CLIMATE APPLICATION

WP2
Task 2.3

General Meeting
10th - 12t December 2018, Naples

Fabrizio Carteni
Post-doc Researcher
fabrizio.carteni@unina.it

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 730253.
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VISC Ko Vineyards Integrated Smart Climate Application

Task’s objectives
* Task 2.3

— Development and implementation of:

* A model to predict harvest
* A model to predict the leaf fall

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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VISC Ko Vineyards Integrated Smart Climate Application

Presentation Index

a) What have we done?

b) Where are we?

c) Future work

This project has received funding from the European Union's Horizon

2020 research and innovation programme under grant agreement Page 55
No 730253. 13/12/18
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Vineyards Integrated Smart Climate Application

What have we done?

 Development of LEAF model '
eveliopment o odel engine
Outputs
4 Leaf fall
1600 -
™
— 1200{ Bud break
Inputs g
- LEAF model — @]
2000 - ' N\ =
Solar radiation e
- (umol m2s7) .., Total photosynthesis (gC day?) g
. 0
400 20 8
]
80 130 180 230 280 330 PP P 1600 -
30 B
+ 1200 { Berryset Harvest
20 o+ J o0
80 130 180 230 280 330 a
10 - * 2 800 A
Temperature (°C) 4
DSO 130 180 230 280 330 'E 400
[
30 [21]
0 T
20 M 80 130 330
- Growth mode| [ o
10 <
Soil water content (%) 5 5 5
0 x Veraison onset
80 130 180 20 20 30 A\ J _g 20
. =
=>4 Q 15
% 10
2 5
‘2 0+ T T T 1
80 130 180 230 280 330
DOY
-
o This project has received funding from the European Union's Horizon
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Vi SCA’O Vineyards Integrated Smart Climate Application

What have we done?

* Development of LEAF model CLIMATE SERVICE

(Operational Version)
- Weather stations data:

* Temperature
* Globar Irradiation

LEAF MODEL
- Vegetative growth
- Soluble Solids accumulation
- Leaf fall - Mid-term weather forecast:
* Temperature
* Globar Irradiation

- Parcel info

- Achieved:

* Phenology

send predictions - Predicted:

* Phenology

* Soil Water Deficit

This project has received funding from the European Union's Horizon

P 7
2020 research and innovation programme under grant agreement age 3
No 730253. 13/12/18
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VISC A” Vineyards Integrated Smart Climate Application

Where are we?

LEAF model calibration

1. Mastroberardino
- Aglianico

TENUTA RADICI

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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Vineyards Integrated Smart Climate Application

Trimming 0%

Where are we?

* LEAF model calibration (2017 - Aglianico - No irrigation)
Trimming 60%|

Trimming 30%

1500 |- 4 1500 - 4 1500 F
1ooo—ShOOtS FWM o \ 1 1000 1 1000
Q @) “ |
500 \ 500 = ! 500 | ]
‘x\‘ x\‘
0 . . . | . 0 \ | . \ N 0 \ . . \ = N
100 150 200 250 300 350 100 150 200 250 300 350 100 150 200 250 300 350
2000 — ; . 2000 2000
Fruits FW [g]
1500 | 4 1500 - 4 1500 F
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1000 | o) 4 1000 - 4 1000 -
500 | 500 500
ol— . . . . . ol— . . ‘ . . ol— . . ‘ . .
100 150 200 250 300 350 100 150 200 250 300 350 100 150 200 250 300 350
30 — ; . : 30 30
Soluble Solids [brix]
20+ 20+ 20+
o)
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= This project has received funding from the European Union's Horizon Page 59
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VISCA® Vineyards Integrated Smart Climate Application

Where are we?

 LEAF model calibration
Soluble Solids [brix] at harvest

1. Mastroberardino (2017) 28 -
- Aglianico W
_ 26 a
2. Codorniu (2018) oo
- Tempranillo O @ .. © 24
- Chardonnay O 5
>
3. Symington (2018) 522 -

- Touriga Nacional A

20 -
Same conditions, different observed SS .
/ : - - . ! '
18 20 22 24 26 28
No water stress treatment _
Achieved
This project has received funding from the European Union's Horizon Page 60
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Vineyards Integrated Smart Climate Application

Where are we?

LEAF model calibration

Leaf Fall predictions

. COMPANY VARIETY PU_ID predicted Leaf Fall
1' MaStrObera rdlno (2017) Mastroberardino Aglianico 37 309
| . . Mastroberardino Aglianico 43 339
= Ag Ianico Mastroberardino Aglianico 45 339
Mastroberardino Aglianico 51 339
. Mastroberardino Aglianico 52 340
2_ COdorn|u (2018) Mastroberardino Aglianico 53 340
Mastroberardino Aglianico 56 339
- Te m p ran | I I (0] Mastroberardino Aglianico 61 340
Codorniu Tempranillo 123 319
- Cha rdonnay Codorniu Tempranillo 124 331
Codorniu Tempranillo 125 274
Codorniu Tempranillo 126 331
. Codorniu Tempranillo 114 297
3- Sym I ngton (2018) Codorniu Tempranillo 115 293
. . Codorniu Tempranillo 116 295
- TOU rlga NaCIOnal Codorniu Tempranillo 117 293
Codorniu Tempranillo 128 319
Codorniu Chardonnay 129 263
Codorniu Chardonnay 130 263
Codorniu Chardonnay 131 257
Codorniu Chardonnay 132 257
Symington TourigaNacional 310 320
Symington TourigaNacional 312 320
Symington TourigaNacional 333 320
Symington TourigaNacional 334 320
o, This project has received funding from the European Union's Horizon Page 61
£« 2020 research and innovation programme under grant agreement
Faa® 13/12/18
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VISC A’o’ Vineyards Integrated Smart Climate Application

Future Work

e Refine calibration and validate

 Predict harvest date

2‘ 30 /_:____ﬁ
ju- //' .
= JE = ————— - — 9 Desired Sugar Content
8 20} :
Ie)
(Vp]
() L
> 10
=
o) [‘\\
v 0 - a Di— A 2
100 150 200 250 300
DOY _
Predicted harvest date
This project has received funding from the European Union's Horizon Page 62
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VINEYARDS INTEGRATED
SMART CLIMATE APPLICATION

Thank you for you Attention!

Fabrizio Carteni
fabrizio.carteni@unina.it

WWW.Visca.eu
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SMART CLIMATE APPLICATION

TASK 2.5
Decadal climatic data

2"d General Meeting
Napoli, 2018 Dec 10t — 12th

Josep Maria Solé Tasias
Climate Analyst
Project Manager
Meteosim, SL - jmsole@meteosim.com

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 730253.



O
Vi SCA”: Vineyards Integrated Smart Climate Application
Summary
OBIJECTIVE:

— To deliver the best climate information at multi-decadal scale (30 years)

Delivery date
— Month #24 (Jun 2019)

Characterization:
— Main use: Strategic planning and adaptation decisions for vineyards = Maps.
— Resolution: Fine scale / decadal

Development of the task:

1. Obtaining and processing the datasets [COMPLETED]
2. Validation of model data

3. Decadal/Seasonal analysis. [NOT STARTED]
4. Report [NOT STARTED]

This project has received funding from the European Union's Horizon

d .
2020 research and innovation programme under grant agreement 2nd General Meeting Page 65
No 730253. 13/12/18
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VISCAS, Vineyards Integrated Smart Climate Application
(1) Obtaining the datasets
*  Variables: Global model

(AOGCM)

Regional model
(RCM)

—  Mean temperature.

—  Max. daily temperature.
—  Min. daily temperature.
—  Precipitation.

*  Model data:
— EURO-CORDEX 2 S
~ CMIPS modeldownscaled 3t 0.11° y
WNT
rotated pole grid ; UN'CERTA
—  Daily time resolution

—  Experiments: m
* Evaluation. Period 1989 —2011. 1950 2005 2100

* Historical. Period 1950 — 2005.
* RCP4.5 (10 members) Period 2006 — 2100
* RCP8.5 (9 members) Period 2006 — 2100

b

HISTORICAL RCP’s

CMIP5
|

. Climate observations: —

— E-OBS v16.0 Period 1950 — 2016. 1989 2010
— 0.22° rotated pole grid. Reanalysis |
—  Daily time resolution EVALUATION

o, This project has received funding from the European Union's Horizon

d i p
2020 research and innovation programme under grant agreement 27d General Meeting age 66
No 730253. 13/12/18
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VISC A". Vineyards Integrated Smart Climate Application

(2) Validation

* OBIJECTIVE:

— To assess whether the models reproduce the current climate = Reliability of projections.
— By comparing the simulations with gridded observations.

* Datasets:
— Hindcast (ERA-INTERIM + RCM) = Evaluation of the downscaling method.
— Historical (GCM + RCM) --> Evaluation Global + Downscaling.

* Validation exercises:
— EUR: Spatial patterns of seasonal means (climatology).
— EUR: Spatial patterns of seasonal trends

— REG: Annual cycle
— REG: Seasonal trends

— Interannual variability

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.

2nd General Meeting Page 67
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VISC A’o’ Vineyards Integrated Smart Climate Application

(2) Validation

* EUR: European level (PRECIPITATION)

— Spatial patterns of seasonal mean

E-OBS CORDEX-Evaluation (Ens. Mean)
Climatology 1989-2009 Climatology 1989-2009 | Multi-Model Mean DJF
/ / 8

. v N e "‘ B . E“

— J 3 £

/ ] E 2

ol ] ‘s

This project has received funding from the European Union's Horizon d .

2020 research and innovation programme under grant agreement 2nd General Meeting lg/alg; /gz

No 730253.
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Vineyards Integrated Smart Climate Application

(2) Validation

Climatology 1976-2005

E-OBS

S -

* EUR: European level (PRECIPITATION)

— Spatial patterns of seasonal mean

CORDEX-Evaluation (Ens. Mean)

JJA

Climatology 1989-2009 | Multi-Model Mean

SN / (‘.‘
~_ ’

———

/,/vr

™\ \’7['—\\1 ¥ ,‘"“ & \
L 72l IR 7
\‘\1 7,\/’ %5 / "r %
/ ~ !r‘ e 6
— "/ 54- “'”\77, t“ : ) ;?
. f ' ‘ . \ 5 §
- £ | \ 1 B,
w. g s T _1_7—4'(’”“"{' é
g\ ‘L A 2
PR "’ 1
/ | AL \ 1
. AN S W s
e o ="17 o
=~ =X
y | | %\
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Vineyards Integrated Smart Climate Application

(2) Validation

Climatology 1976-2005

E-OBS

* EUR: European level

— Spatial patterns of seasonal mean
CORDEX-Historical (Ens. Mean)

Climatology 1976-2005 | Multi-Model Mean

/ E’
/ N
/ .

7 3
N
," ‘-'

rainfall (mm)

precipitation (kg m-2 d-1)

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement

No 730253.
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VISC Ko Vineyards Integrated Smart Climate Application

(2) Validation

* EUR: European level

— Spatial patterns of seasonal mean
E-OBS CORDEX-Historical (Ens. Mean)

Climatology 1976-2005

Climatology 1976-2005 | Multi-Model Mean JJA

T
8
| 8
7
6
6
5 3
£ |
. | g
w, i E | g
L, " 733
2
| \
\“ |
VOIV // ‘ \ 0
// Wy | =
e w\
y : ‘ ‘\
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VISC A": Vineyards Integrated Smart Climate Application

(2) Validation

* EUR: European level

E-OBS

Climatology 1989-2009
N

/)W

mean temperature (degC)

LLlbbhbonmeoa

N o

— Spatial patterns of seasonal mean

CORDEX-Evaluation (Ens. Mean)

Climatology 1989-2009 | Multi-Model Mean

BRREBBER

(degC)

SR

Near-Surface Air Temperature

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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Vi SCA’O Vineyards Integrated Smart Climate Application

(2) Validation

* EUR: European level

— Spatial patterns of seasonal mean
E-OBS CORDEX-Evaluation (Ens. Mean)

Climatology 1989-2009 JJA
L"}“’ / ~/ / I \ \ = = Climatology 1989-2009 | Multi-Model Mean JA

32
30
28
26
24
22
20

BRRBBER

Near-Surface Air Temperature (degC)

mean temperature (degC)

LLibbbibonveoo

This project has received funding from the European Union's Horizon .

proj ived funding f P 2nd General Meeting Page 73
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Vi SCA’O. Vineyards Integrated Smart Climate Application

(2) Validation

* EUR: European level

— Spatial patterns of seasonal mean
E-OBS CORDEX-Historical (Ens. Mean)

Cllmatolwy 1975-2005 7 ‘ ‘ ‘ i} DJF Climatology 1976-2005 | Multi-Model Mean

BRREBBER

mean temperature (degC)
3
Near-Surface Air Temperature (degC)

SR

This project has received funding from the European Union's Horizon .

proj ived funding f P 2nd General Meeting Page 74
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Vi SCA’O Vineyards Integrated Smart Climate Application

(2) Validation

* EUR: European level

— Spatial patterns of seasonal mean
E-OBS CORDEX-Historical (Ens. Mean)

Climatology 1976-2005 JJA Climatology 1976-2005 | Multi-Model Mean JJA
< 7 ~ 7 7 T Y S T

V/r
N
/ AN

(degC)

mean temperature (degC)

Near-Surface Air Temperature

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.
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VISC A" Vineyards Integrated Smart Climate Application

(2) Validation

* REG: Regional level (Annual cycle)
P

This project has received funding from the European Union's Horizon

d i P 7
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VISC A’o’ Vineyards Integrated Smart Climate Application

(2) Validation

Yearly Cycle - Daily Precipitation | CORDEX - Evaluation | Catalunya

Feb  Mar  Abr

""" ECMWF-ERAINT | MPI-CSC-REM02009 (1)
ECMWF-ERAINT | SMHI-RCA4 (1)
mm—— \ulti-model Mean - GCM(RCM)

— Multi-model Mean - GCM(RCM) (subset)
— E-OBS (1989-2008)

ECMWF-ERAINT | ALADIN53 (1)
ECMWF-ERAINT | CLMcom-CCLM4-8-17 (1)
ECMWF-ERAINT | DMI-HIRHAMS (1)
ECMWF-ERAINT | IPSL-INERIS-WRF331F (1)
ECMWF-ERAINT | KNMI-RACMO22E (1)

* REG: Annual cycle - Precipitation - Catalunya

Yearly Cycle - Daily Precipitation | CORDEX - Historical | Catalunya

mm/day

———— CNRM-CERFACS-CNRM-CMS5 | ALADIN53 (1)

CNRM-CERFACS-CNRM-CMS5 | CLMcom-CCLM4-8-17 (1)
~ CNRM-CERFACS-CNRM-CMS | SMHI-RCAA4 (1) - -
ICHEC-EC-EARTH | CLMcom-CCLM4-8-17 (1)

ICHEC-EC-EARTH | DMI-HIRHAMS (1)

ICHEC-EC-EARTH | SMHI-RCAA4 (1)

IPSL-IPSL-CM5A-MR | IPSL-INERIS-WRF331F (1)

IPSL-IPSL-CM5A-MR | SMHI-RCA4 (1)

ICHEC-EC-EARTH | KNMI-RACMO22E (2)

————— MOHC-HadGEM2-ES | KNMI-RACMO22E (1)
MOHC-HadGEM2-ES | SMHI-RCA4 (1)
MPI-M-MPI-ESM-LR | CLMcom-CCLM4-8-17 (1)
""" MPI-M-MPI-ESM-LR | MPI-CSC-REMO2009 (2)
MPI-M-MPI-ESM-LR | SMHI-RCA4 (1)
NCC-NorESM1-M | DMI-HIRHAMS (1)
e \ulti-model Mean - GCM(RCM)

W Multi-model Mean - GCM(RCM) (subset)
E— E-OBS (1986-2005)

MOHC-HadGEM2-ES | CLMcom-CCLM4-8-17 (1)

This project has received funding from the European Union's Horizon
2020 research and innovation programme under grant agreement
No 730253.

2nd General Meeting
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VISC A’o’ Vineyards Integrated Smart Climate Application

(2) Validation

Yearly Cycle - Daily Precipitation | CORDEX - Evaluation | Porto

8
7 -
6 -
5F
©
°
£
E
0 | | I | | | I | | |
Jan Feb Mar Abr May Jun Jul Aug Set Oct Nov Dec
Month

""" ECMWF-ERAINT | MPI-CSC-REMO2009 (1)
ECMWF-ERAINT | SMHI-RCA4 (1)
—— Multi-model Mean - GCM(RCM)

S Multi-model Mean - GCM(RCM) (subset)
E— E-OBS (1989-2008)

ECMWF-ERAINT | ALADINS3 (1)
ECMWF-ERAINT | CLMcom-CCLM4-8-17 (1)
ECMWF-ERAINT | DMI-HIRHAMS (1)
ECMWF-ERAINT | IPSL-INERIS-WRF331F (1)
ECMWF-ERAINT | KNMI-RACMO22E (1)

* REG: Annual cycle - Precipitation - Porto

Yearly Cycle - Daily Precipitation | CORDEX - Historical | Porto

mm/day

CNRM-CERFACS-CNRM-CMS5 | ALADINS3 (1)

© CNRM-CERFACS-CNRM-CMS5 | CLMcom-CCLM4-8-17 (1)
~ CNRM-CERFACS-CNRM-CMS5 | SMHI-RCA4 (1)

* ICHEC-EC-EARTH | CLMcom-CCLM4-8-17 (1)
ICHEC-EC-EARTH | DMI-HIRHAMS (1)
ICHEC-EC-EARTH | KNMI-RACMO22E (2)
ICHEC-EC-EARTH | SMHI-RCA4 (1)
IPSL-IPSL-CM5A-MR | IPSL-INERIS-WRF331F (1)
IPSL-IPSL-CM5A-MR | SMHI-RCAA4 (1)

=+ =+ MOHC-HadGEM2-ES | CLMcom-CCLM4-8-17 (1)

————— MOHC-HadGEM2-ES | KNMI-RACMO22E (1)
MOHC-HadGEM2-ES | SMHI-RCA4 (1)

© MPI-M-MPI-ESM-LR | CLMcom-CCLM4-8-17 (1)
= MPI-M-MPI-ESM-LR | MPI-CSC-REMO2009 (2)
MPI-M-MPI-ESM-LR | SMHI-RCA4 (1)
NCC-NorESM1-M | DMI-HIRHAMS (1)
E— \Multi-model Mean - GCM(RCM)

W Multi-model Mean - GCM(RCM) (subset)
e E-OBS (1986-2005)
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mm/day

Yearly Cycle - Daily Precipitation | CORDEX - Evaluation | Napoli

ECMWF-ERAINT | ALADINS3 (1) ECMWF-ERAINT | MPI-CSC-REMO2009 (1)
ECMWF-ERAINT | CLMcom-CCLM4-8-17 (1) s ECMWF-ERAINT | SMHI-RCA4 (1)
ECMWF-ERAINT | DMI-HIRHAMS (1) e \ulti-model Mean - GCM(RCM)
ECMWF-ERAINT | IPSL-INERIS-WRF331F (1) e \uiti-model Mean - GCM(RCM) (subset)
ECMWF-ERAINT | KNMI-RACMO22E (1) E—E-OBS (1989-2008)

* REG: Annual cycle - Precipitation - Napoli

Yearly Cycle - Daily Precipitation | CORDEX - Historical | Napoli

mm/day

Nov  Dec

MOHC-HadGEM2-ES | KNMI-RACMO22E (1)
MOHC-HadGEM2-ES | SMHI-RCA4 (1)
MPI-M-MPI-ESM-LR | CLMcom-CCLM4-8-17 (1)
MPI-M-MPI-ESM-LR | MPI-CSC-REMO2009 (2)
MPI-M-MPI-ESM-LR | SMHI-RCA4 (1)
NCC-NorESM1-M | DMI-HIRHAMS (1)
e \ulti-model Mean - GCM(RCM)

I Multi-model Mean - GCM(RCM) (subset)
— EOBS (1986-2005)

CNRM-CERFACS-CNRM-CMS | ALADINS3 (1)

- CNRM-CERFACS-CNRM-CMS | CLMcom-CCLM4-8-17 (1)
- CNRM-CERFACS-CNRM-CMS | SMHI-RCA4 (1) -
- ICHEC-EC-EARTH | CLMcom-CCLM4-8-17 (1) SRR
ICHEC-EC-EARTH | DMI-HIRHAMS (1)
ICHEC-EC-EARTH | KNMI-RACMO22E (2)
ICHEC-EC-EARTH | SMHI-RCAA4 (1)
IPSL-IPSL-CM5A-MR | IPSL-INERIS-WRF331F (1)
IPSL-IPSL-CM5A-MR | SMHI-RCA4 (1)
MOHC-HadGEM2-ES | CLMcom-CCLM4-8-17 (1)
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(2) Validation

degC

Yearly Cycle - Daily Average Temperature | CORDEX - Evaluation | Catalunya
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ECMWF-ERAINT | ALADINS3 (1)

Jan Feb Mar Abr May Jun Jul Aug Set Oct Nov Dec

Month

- - - - ECMWF-ERAINT | MPI-CSC-REMO2008 (1)

ECMWF-ERAINT | CLMcom-CCLM4-8-17 (1) ===~ ECMWF-ERAINT | SMHI-RCA4 (1)

ECMWF-ERAINT | DMI-HIRHAMS (1)

w— \lulti-model Mean - GCM(RCM)

ECMWF-ERAINT | IPSL-INERIS-WRF331F (1) e \ulii-model Mean - GCM(RCM) (subset)

ECMWF-ERAINT | KNMI-RACMO22E (1)

S—— E.OBS (1989-2008)

* REG: Annual cycle — Temperature - Catalonia

Yearly Cycle - Daily Average Temperature | CORDEX - Historical | Catalunya

30

20

degC

15 |

10 |

Month

CNRM-CERFACS-CNRM-CMS5 | ALADIN53 (1)

- = - CNRM-CERFACS-CNRM-CMS | CLMcom-CCLM4-8-17 (1)

————— CNRM-CERFACS-CNRM-CMS | SMHI-RCA4 (1)

- - ICHEC-EC-EARTH | CLMcom-CCLM4-8-17 (1)
ICHEC-EC-EARTH | DMI-HIRHAMS (1)

***** ICHEC-EC-EARTH | KNMI-RACMO22E (2)

fffff ICHEC-EC-EARTH | SMHI-RCA4 (1)
IPSLIPSL-CMSA-MR | IPSLINERIS-WRF331F (1)
IPSLIPSL-CMSA-MR | SMHI-RCAA (1)

- -+ = - MOHC-HadGEM2.ES | CLMcom-CCLM4-8-17 (1)

Jan Feb Mar Abr May Jun Jul Aug Set Oct Nov Dec

= MOHC-HadGEM2-ES | KNMI-RACMO22E (1)

- MOHC-HadGEM2-ES | SMHI-RCA4 (1)
MPI-M-MPI-ESM-LR | CLMcom-CCLM4-8-17 (1)
MPI-M-MPI-ESM-LR | MPI-CSC-REMO2009 (2)

""" MPI-M-MPI-ESM-LR | SMHI-RCA4 (1)

* NCC-NorESM1-M | DMI-HIRHAMS (1)
w—\ulti-mode! Mean - GCM(RCM)
s \ulti-model Mean - GCM(RCM) (subset)
— E.OBS (1986-2005)
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Yearly Cycle - Daily Average Temperature | CORDEX - Evaluation | Porto

""" ECMWF-ERAINT | DMI-HIRHAMS (1)

————— ECMWF-ERAINT | KNMI-RACMO22E (1)
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Jan Feb Mar Abr May Jun Jul Aug Set Oct Nov Dec
Month
ECMWF-ERAINT | ALADIN53 (1) =« = = ECMWF-ERAINT | MPI-CSC-REM02009 (1)
= = ECMWF-ERAINT | CLMcom-CCLM4-8-17 (1) ~ ~ ===~ ECMWF-ERAINT | SMHI-RCA4 (1)

—\ulti-model Mean - GCM(RCM)

—~ = = ECMWF-ERAINT | IPSL-INERIS-WRF331F (1) s \iulii-model Mean - GCM(RCM) (subset)

e E-OBS (1989-2008)

* REG: Regional level — Temperature - Porto

Yearly Cycle - Daily Average Temperature | CORDEX - Historical | Porto
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O
=)
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°
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Jan Feb Mar Abr May Jun Jul Aug Set Oct Nov Dec
Month
CNRM-CERFACS-CNRM-CM5 | ALADINS3 (1)  ===—== MOHC-HadGEM2-ES | KNMI-RACMO22E (1)
- - CNRM-CERFACS-CNRM-CMS5 | CLMcom-CCLM4-8-17 (1) =emrmemems . MOHC-HadGEMZ2-ES | SMHI-RCAA4 (1)

-immmi= CNRM-CERFACS-CNRM-CMS | SMHI-RCAA (1) == MPLM-MPI-ESM-LR | CLMcom-CCLM4-8-17 (1)

- -+ =+ ICHEC-EC-EARTH | CLMcom-CCLM4-8-17 (1) - - MPI-M-MPI-ESM-LR | MPI-CSC-REMO2009 (2)

+++ .+ ICHEC-EC-EARTH | DMI-HIRHAMS (1) MPI-M-MPI-ESM-LR | SMHI-RCA4 (1)

————— ICHEC-EC-EARTH | KNMI-RACMO22E (2) ©+++ NCC-NOrESM1-M | DMI-HIRHAMS (1)

fffff ICHEC-EC-EARTH | SMHI-RCA4 (1) s /ulti-mode! Mean - GCM(RCM)
IPSL-IPSL-CMSA-MR | IPSL-INERIS-WRF331F (1) e Multi-model Mean - GCM(RCM) (subset)
IPSL-IPSL-CMSA-MR | SMHI-RCA4 (1) S— E_OBS (1986-2005)

=+ = MOHC-HadGEM2-ES | CLMcom-CCLM4-8-17 (1)
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(2) Validation

* REG: Regional level — Temperature - Napoli

Yearly Cycle - Daily Average Temperature | CORDEX - Evaluation | Napoli
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ECMWF-ERAINT | ALADINS3 (1) - - - - - ECMWF-ERAINT | MPI-CSC-REMO2009 (1)
ECMWF-ERAINT | CLMcom-CCLM4-8-17 (1) ===~ ECMWF-ERAINT | SMHI-RCA4 (1)
ECMWF-ERAINT | DMI-HIRHAMS (1) m— \ulti-model Mean - GCM(RCM)
ECMWF-ERAINT | IPSL-INERIS-WRF331F (1) S Multi-model Mean - GEM(RCM) (subset)
ECMWF-ERAINT | KNMI-RACMO22E (1) — E_OBS (1989-2008)

Yearly Cycle - Daily Average Temperature | CORDEX - Historical | Napoli
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degC

Jan Aug  Set

Month

CNRM-CERFACS-CNRM-CMS5 | ALADINS3 (1)
CNRM-CERFACS-CNRM-CMS | CLMcom-CCLM4-8-17 (1)
* CNRM-CERFACS-CNRM-CMS5 | SMHI-RCA4 (1) s
=+ =+ ICHEC-EC-EARTH | CLMcom-CCLM4-8-17 (1) -
ICHEC-EC-EARTH | DMI-HIRHAMS (1)
ICHEC-EC-EARTH | KNMI-RACMO22E (2)
ICHEC-EC-EARTH | SMHI-RCA4 (1)
IPSL-IPSL-CM5A-MR | IPSL-INERIS-WRF331F (1)
IPSL-IPSL-CM5A-MR | SMHI-RCA4 (1)
MOHC-HadGEM2-ES | CLMcom-CCLM4-8-17 (1)

MOHC-HadGEM2-ES | KNMI-RACMO22E (1)
MOHC-HadGEM2-ES | SMHI-RCAA4 (1)
MPI-M-MPI-ESM-LR | CLMcom-CCLM4-8-17 (1)
= MPI-M-MPI-ESM-LR | MPI-CSC-REMO2009 (2)
© MPI-M-MPI-ESM-LR | SMHI-RCA4 (1)
NCC-NorESM1-M | DMI-HIRHAMS (1)
e \ulti-model Mean - GCM(RCM)
s Multi-model Mean - GCM(RCM) (subset)
E— E-OBS (1986-2005)
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(3) Decadal analysis

 Decadal values

— Projected climate minus baseline.
— Trends

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
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Thank you for you Attention!

Josep Maria Solé Tasias
jmsole@meteosim. com

WWW.Visca.eu
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